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Let K be a field. Denote by @(KS/K) the Galois group of the separable 
closure K, of K over k’. This group is equipped with a normalized Haar 
measure p with respect to its Krull topology. We are interested in 
fields of the form K,(a) which are, by definition, the fixed fields of 
e-tuples (u) = (or ,..., a,) E @(KS/K)“. In [3, p. 761 we have proved the 
following Theorem: 
THEOREM A. If K is a denumerable hilbertian Jield then almost all 
(4 E WWV h ave the following property: For every nonvoid abstract variety 
V dejned OWY K,(o)t he set V(K,s(o)) of all K, (o)-rational points of V is 
Zariski K-dense in V(x). 
In this note we consider a denumerable hilbertian field K equipped with 
an absolute value v  which is either the usual absolute value induced by that 
of the complex numbers or a non-archimedean valuation with values in a 
commutative ordered group r. The absolute value v  is assumed to have been 
extended in some fixed way to the algebraic closure k? of K. The purpose of 
this note is to strengthen Theorem A for such K in the following way. 
THEOREM B. Let K be a denumerable hilbevtian valued jield. Then almost 
all (u) E @(KS/K)” have the following property: V(K,(u)) is v-dense in 
V(R) for every abstract variety V dejined over K,(a). 
* This work w~as done while the author was at Heidelberg University. 
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1. VALUED FIELDS 
In this note we consider valued fields (K, v) of the following two types: 
(i) The archimedean type: K is a subfield of the field of the complex 
numbers C and v  is the usual absolute value. 
(ii) The non-archimedean type: K is an arbitrary field and u is a non- 
trivial valuation of K, i.e., a homomorphism of K* into an ordered multi- 
plicative abelian group r such that 
and ZJ(U) # 1 for some a E K* (c.f. Ribenboim [7, p. 271). As usual we add 
an element 0 to r as a first element with the rule 0 . y  = 0 for every y  E r 
and put v(O) = 0. 
We shall use the notation 1 u j instead of v(u) for elements a of K and we 
keep the notation v(A) for the value set of a subset A of K. 
In each case v  induces a field topology on K, the basis sets of which are 
{x E K 1 1 x - a 1 < c} where a E K and E E r. We shall refer to it as the 
v-topology. We denote by K, , K, and I? the v-completion of K, its separable 
closure and its algebraic closure respectively. We always assume that v  has 
been extended first to &? and then to its completion i?, . Every extension of K 
will be assumed to lie in I?V and thus to be a valued field too. r will stand 
for v(K, - (0)). Then for every E E r there exists an element a E K* such 
that 1 a / < E. This is clear in the archimedean case, since Q is dense in R. 
In the non-archimedean case it suffices to consider the case 0 < E = 1 x i < 1, 
where x E I?. Now x lies in a finite extension L of K. Let e = (v(L*): v(K*)) 
be the ramification index. Then e is finite (c.f., Ribenboim [7, p. 591) and 
hence there exists an a E K* such that / a 1 = / x Ie < 1 x /. 
LEMMA 1 .l . Let K be an algebraically closed valued jield and let 
f (T ,  4 = fn(T) X” + fn-l(T) X-l + l * -  + f , (T )  
be a polynomiul with coeficients in K in the variables (T, X) = ( TI ,..., T, , X). 
Let (t, , x0) be a K-rational zero off for which,f,(t,) # 0 for some 0 < 1 < n. 
Then for every E E r there exists a 6 E r such that for every tI ,..., t, E K which 
satisfy 
I 4. - toi I < 6 i = l,..., r 
there exists an x E K such that f  (t, x) = 0 and 1 x - x0 1 < 6. 
Proof. Without loss of generality we can assume that (to, x,,) = (0,O). 
Then fo(0) = 0 and there exists an 1 < 1 < n such that fi(0) # 0. Since 
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f. and fi are both v-continuous functions we can find a S E r such that 
j ti / < 6 i = l,..., Y * .fi(t) # 0 and 
in the arch. case 
in the non-arch. case. 
Suppose now that / ti j < 6 i := l,..., r. Let m be the greatest integer for 
which fnL(t) # 0. Then 1 < m < n and 
qt, X) = fm(t)TP + .‘. + fi(t)F -I- ... i- fo(t) = fnz(t) fi (X - Xi) 
i=l 
with x, ,..., . 17 E K. Then nl 
;+ = (-1)“zr .‘. x,, ) 
m 
“3 = (-1),1,-r 1 X&r) ..* Xno) , 
77 
where rr runs over all the injective maps of the set {l,..., m - 1} into the set 
L, m>. If  f&t) = 0 th en xi = 0 for some 1 < i < 112 and we are done. 
Suppose therefore thatf”(t) + 0 and extend every 7r uniquely to a permutation 
of the set {l,..., m}. Then 
g$ = (-lY? x 77 (,,,: .‘. x * ?i (m) 
It follows that in both cases there must exist an 3~‘~ such that j xi 1 < E. 
LEMMA 1.2. A separably closed valuedfield K is v-dense in II-. 
Proof. We have to prove the Lemma only when char(K) = p # 0. 
In this case ZI is non-archimedean. 
Let a E K, a # 0. Then there exists a power Q of p such that a* = b E K. 
Let E E r. Take an element c E K* such that j c j < / a 1-l TV and consider 
the separable polynomial X0 - cX - b. It has p roots x1 ,..., x0 in K. Now 
ca = a* - ca - b = fi (u - xi) 
i=l 
3 There exists an 1 < i < 4 such that 1 a - xi / < E. 
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LEMMA 1.3. If K is a complete separably closed valued field then K is 
algebraically closed. 
Proof. K is closed in I? by completeness and dense in K by Lemma 1.2. 
It follows that K = x. 
LEMMA 1.4. The completion K,, of a separably closed valued jield K is 
algebraically closed. 
Proof. By Lemma 1.3 we have only to prove that K, is separably closed. 
Indeed let f(X) = X” + a,-IXn-l f  ... + a, be a separable polynomial 
with coefficients in K, and let x be a root of f in the algebraic closure L of 
K, . Let E E r. Then by Lemma 1.1 if we choose b,-, ,..., b, in K sufficiently 
v-close to a,-, ,..., a,, then the polynomialg(X) = X” + b,-1X7zp1 + ... + 0, 
is separable and has a root y  such that j y  - 3~’ / < E. This y  must belong to K. 
It follows that x lies in the v-closure of K in L, i.e., in K, . 
Remark. Kiirschik proved this lemma for the case where K is an 
algebraically closed field and v  is a valuation of rank 1 (c.f. Ribenboim 
17, P. 2071). 
2. VARIETIES OVER VALUED FIELDS 
Let V be an abstract variety defined over a valued field K. The v-topology 
of K induces in a natural way a v-topology on the set V(K) of all K-rational 
points of V (cf. Weil [9, p. 3521). In particular if V is an affine variety and it is 
contained in the affine space Sn then the v-topology on V(K) is that which is 
induced by the v-topology of K”. I f  V,, is a Zariski K-open subset of V then 
VO(K) is a v-open subset of V(K). It follows that if L is an extension of K 
and V(K) is v-dense in V(L) then V,,(K) is v-dense in V,,(L).Again we used the 
notation V,(K) to denote the set of all K-rational points of V,, . 
LEMMA 2.1. Let K be an inJ%nite $eld, let 2, , , . . , Z, be m sets in the afine 
space S” and let (a) E K”. Assume that for every 1 < j < m there exists a 
point (b$) E Zj(I’?), (by) # (a). Th en there exists a hyperplane L which is 
defined over K, passes through (a) and does not contain any of the Zj’s. 
Proof. The polynomial f (U, ,..., Z,) = n~l~~sl Ui(bji - ai) is, by our 
assumptions, not identically zero. Hence we can find ui ,..., u, E K such that 
f (% ,***, u,) # 0. The hyperplane L which is defined by the equation 
!l u&5 - 4 = 0 
fullfills the requirements. 
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LEMMA 2.2. Let K be an algebraically closed valued Jield and let v  be an 
abstract variety deJined over K. If  C is a nonempty Zariski K-open subset of V 
tken U(K) is v-dense in V(K). 
Remark. The lemma is well known in the archimedean case (cf. Mumford 
[6, p. 1111). The following proof holds, however, for every valued field. 
Proof. We can assume, without loss of generality that V is an affine 
irreducible variety. The open set U can be represented in the form 
U = V - Z, where Z is a Zariski K-closed subset of V and dim Z < dim V. 
We have to prove that if P E V(K) and N is a v-open neighbourhood of P 
in V(K), then there exists a point Q E U(K) n N. We prove this statement in 
several steps. 
(a) V is defined over K by an equation f(T, X) = 0, P = (t, s) and 
f( T, X) = fn( T) X” + ... + f,(T) is irreducible. In particular there exists 
an O<l < n such that fi(t) # 0, since otherwise T - t would divide 
f  (T, X). In this case Z is reduced to a finite number of points (t, , x,J 
p == I,..., m. We choose a t’ E K v-close to t such that t’ f  t, p = I ,..., m. 
Then by Lemma 1.1 we can find an x’ E K such that f (t’, z’) -z 0 and 
(t’ ) x’) EN. 
(b) V is a smooth affine curve. In particular P is a simple point of V. 
Hence there exists a plane curve W and a birational map v: V---f W which 
are defined over K such that 9) is biregular in P (cf., Mumford [6, p. 3731). 
We are therefore reduced to the case (a) which was settled above. 
(c) Y is an arbitrary affine irreducible curve. Then the normalization 
V’ of V is a smooth affine curve (cf., Weil [9, p. 3431) and there exists a 
morphism 9) from V’ onto V. Since the statement has already been proved 
for V’ it holds also for V. 
(d) We proceed now by induction on the dimension Y of V. If  Y = 0 
there is nothing to prove. The case Y = 1 was proved in (c). Assume therefore 
that Y > I and that the Lemma has already been proved for r - 1. 
Let Z, ,..., Z,,, be the irreducible components of Z. By Lemma 2.1 we can 
find a hyperplane L which passes through P such that V C L and such that 
Zj CL for every 1 <j<mforwhichP#Zj.LetVnL=V,U..~UV~ 
be the decomposition of V n L into irreducible components. Assume, for 
example, that P E Vl . By the Dimension Theorem (cf., Lang [4, p. 361) 
dimVi==r-1 and dimZ,nL<r-1 for every 1 <j<m. Hence 
dim Z n L < Y - 1. Put U, == V, - (Z n L n V,). Then U, is a nonempty 
Zariski K-open subset of Vr . By the induction hypothesis there exists a 
point Q E U,(K) n N. This ,O lies in U(K) n N. 
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D~TINITION. By a hypes surface we shall mean an absolutely irreducible 
ailine variety V which is contained in Sr+l and has the dimension r. 
For every variety V we denote by V8im the Zariski open subset of V of all 
simple points. 
LEMMA 2.3. Let KC L be a valued field and let M be an algebraically 
closed extension of L which is contained in I?v . If W&L) is v-dense in WSim(M) 
for every hyper surface W dejked over K then V(L) is v-dense in V(M) for 
every abstract variety V dejked over K. 
Proof. Let Z’ be an absolute variety defined over K. Then there exists a 
hyper surface W and a birational map 9): V + W defined over K. (cf. 
[3, p. 751). Let V, be a Zariski K-open subset of Vsim on which p is biregular 
and let W, be the set theoretic image of VO by v. Then W, C Wsim and F 
induces v-homeomorphisms of V,,(L), V,,(M) onto WO(L), W,,(M), respec- 
tively. By assumption W&L) is v-dense in W&M), hence W,(L) is v-dense 
in W,(M) and hence V,,(L) is v-dense in V,(M). By Lemma 2.2 V,(M) is 
v-dense in V(M). Hence V,(L) is v-dense in V(M). 
LEMMA 2.4. Let K be a separably closed valuedfield. Then V(K) is v-dense 
in V(K,,) and hence in V(R) fey every abstract variety V de$ned over K. 
Proof. By Lemmas 1.4 and 2.3 it suffices to prove that WSim(K) is 
v-dense in W&Ku) for every hyper surface W defined over K. Indeed let 
f E W-1 ,...> T,. , X] be an irreducible polynomial and let W be the hyper 
surface defined by the equation f  (T, X) = 0. Let (t, z) E W&K,), then, 
without loss of generality we can assume that (2f/2X)(t, x) # 0. This implies 
that we can use Lemma 1 .I to approximate (t, x) with points (t’, x’) E W&K) 
as in the proof of Lemma 1.4. 
3. THE DENSITY PROPERTY 
DEFINITION. A valued field L is said to have the density property if V(L) 
is v-dense in V&J for every abstract variety V defined over L. 
By Lemma 2.4 every separably closed valued field has the density property. 
Lemma 2.3 reduces the problem of determining wheather a given valued 
field has the density property to simple points on hyper surfaces. The next 
Lemma will serve as a further reduction step. 
LEMMA 3.1. Let K be a valued field and let L be a separable algebraic 
extension of K. Then a su$icient (and obviously also necessary) condition for L 
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to have the density property is that Vsim(L) is v-dense in b-sim(L,) for every 
hyper surface v  defined over K. 
Proof. Assume that the condition is satisfied. Then by Lemma 2.4, 
Vsinl(L) is v-dense in Cim(RV) f  or every hyper surface V defined over K. 
Hence, by Lemma 2.3, C?(L) is v-dense in 17(KT) for every abstract variety 
V defined over K. 
Now let V be an abstract variety defined over L. Then, by descent theory, 
there exists an abstract variety W defined over K and an epimorphism 
~0: W--r V which is defined over L (cf., Weil [S, p. 51. By what was proved 
above W(L) is v-dense in W(KJ. Hence p(L) is u-dense in V(K,). 
COROLLARY 3.2. Every separable algebraic extension of a valued field with 
the density property has the density property too. 
4. HILRERTIAN X'AIXED FIELDS 
Let K be a field. A hilbertian subset H of K’ is a set of the form 
H =: {(t) t Kr IfA(t, X) is defined and irreducible in K[X], h = I,..., I>, 
wheref, ,...,fi are irreducible polynomials in K( T1 ,.,., T,)[,Y, ,..., X-J. 
The field K is said to be hilbertian if all its hilbertian sets are nonempty. It 
is known that every number field and every function field is hilbertian (cf., 
Lang [5,p. 551). Furthermore, ifL is a finite separable extension of a hilbertian 
field K, then every hilbertian set of L contains a hilbertian set of K (cf., 
Lang [5, p. 521). 
It follows from the definition that for a hilbertian field K, every hilbertian 
subset H of KY is dense in K’ in the Zariski K-topology. If  K is also valued 
we can strengthen this statement as follows. 
LEM~IA 4.1. I,et K be a hilbertian valued field. Then every hilbertian 
subset 1I of h” is v-dense in K’. 
Proof. Let f1 be a hilbertian subset of K’ as above. Let (a) E K’ and let 
y  E r. Then there exists a c E K* such that 1 c j < y. Consider the finite set 
of all polynomials of the form 
f,(a, + c’l’;‘,..., ar + CT:, X), 
where 1 ~2 X < I and ci = :il for i = I,..., r. All these polynomials are 
defined and irreducible in K(T)[X]. ‘S , ince K is hilbertian there exist 
s1 ,..., S, E K such that all the poly-nomials 
f;,(a, + c$‘,..., ar + cs>, X) 
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are defined and irreducible in K[X]. For every 1 < i < Y we specify ci to 
be 1 or -1 according to wheather 1 si 1 < 1 or j si / > 1. Then we put 
ti = ai + q. and it is clear that 1 ti - a, / < y, i = l,..., Y and (t) E H. 
It follows that H is v-dense in K’. 
5. THE HAAR MEASURE OF Q(K,/K) 
It is well known that the absolute Galois group B(K,/K) of a field K is 
compact with respect to its Krull topology. There is therefore a unique way 
to define a Haar measure p on the Bore1 field of subsets of C!(K,/K) such 
that p(Q(K,/K)) = 1. If  L is a finite separable extension of K then 
p(Q(K,/L)) = l/[L: K]. We complete p by adjoining to the Bore1 field all 
the subsets having measure 0 and denote the completion also by ,LL. More 
generally, for a positive integer e, we consider the product space @(KS/K)” 
and again denote by p the appropriate completion of the power measure. 
One can show that it coincides with the completion of the normalized measure 
of G(K,JK)“. 
A sequence {KJK}~?, of field extensions is said to be linearly disjoint if 
Ki+, is linearly disjoint from K1 ... Ki for every i > 1. 
The following lemma is a special case of Lemma 1 .lO of [3]. 
LEMMA 5.1. Let L be a Jinite separable extension of a jield K. If  {L,/L}T?“=, 
is a linearly disjoint sequence qf $nite separable extensions of the same degree 
then 
For an e-tuple (0) = (CT~ ,..., a,) of elements of S(K,/K) we denote by K,(G) 
its fixed field in K,q . 
LEMMA 5.2. Let K be a denumerable hilbertain valued jield. Then K,(o) 
is v-dense in R for almost every (0) E CJ(K,~/K)~. 
Proof. For x E i? and E E v(K*) we denote by S(x, E) the set of all 
(0) E @(KS/K)@ for which there exists an y  E K,(o) such that / y  - x / < E. 
We show that p(S(x, 6)) = 1. This will suffice to prove the lemma, since the 
set of all (0) E B(K,/K)” for which K,(G) is v-dense is the intersection of all 
the possible S(x, E)‘S and it is clear that a countable intersection of sets of 
measure 1 has again the measure 1. 
Let f(X) := X” + ulXn-l + ... + a, be a polynomial with coefficients 
in K such that f(z) := 0. We construct by induction a linearly disjoint 
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sequence, (KJK}~;, , of separable extensions of degree n, such that in every 
Ki there exists a y  which satisfies / y  - x 1 < E. 
Assume that we have already constructed K1 ,..., Ki with the desired 
properties. Put K’ = K1 ... KC . Then K’ is a finite separable extension of K. 
Now, the general polynomial of degree II 
f(T, S) = X” + TIX1’-l + ..a + T, 
is certainly irreducible over K’. Hence by Lemma 4.1 we can find b, ,..., 6, E K 
arbitrarily v-close to n, ,..., a, so thatf(b, X) will be separable and irreducible 
over K’. I f  we choose b, ,..., 6, v-close enough to a, ,..., a, then, by Lemma 1.1 
there exists ay E K, such thatf(b, y) = 0 and 1 y  - x 1 < E. Put Ki+l = K(y). 
Then Ki,, is a separable extension of K of degree n and it is linearly disjoint 
from K’ over K. 
It is clear that 
0 Q(K,,:Ki)c _C S(x, c). 
1-l 
By Lemma 5.1 the union has the measure 1, hence p(S’(x, l )) = 1. 
6. THE MAIN THEOREM 
Lmmm 6.1. Let K be a hilbertian aalued$eld and let f E KIT1 ,..., T, , S] 
be an absolutely irreducible polynomial. Let t, ,..., t, , x E K, such thatf (t, x) = 0 
and (Zf/:f:aX)(t, x) +’ 0. Let E E r and suppose that 6 < E is an element of r 
such that for every tl’,..., t,’ E K, zohich satisfy / ti’ - ti 1 < 8, i = I,..., r, 
there exists an elemelzt x’ E K, such that f  (t', x’) 0, (Zf/fiaX)(t’, x’) # 0 
and 1 x’ - x / < l . Let L be aJinite separable extension of K and suppose that 
there exist tlf,,.., t,.’ EL which satisfy 1 ti’ - ti / < 812 in the archimedean 
case and / ti’ - ti / < 6 in the non-avchimedean case i =. I,..., Y. Then for 
almost all (0) E E(K,/L)” there exist a, ,..., a,, b E K,(o) such that 
f  (a, b) = 0, (af/aX>(a, b) f  0, (1) 
1 Ui - fi i < E, i = I,..., Y, lb-xl <E. (2) 
Proof. Let d be the degree off in X. We construct by induction a linearly 
disjoint sequence {LJLjT?, of separable extensions of degree d such that for 
every j there exist a, ,..., a,, b gLj satisfying (1) and (2). Suppose that 
we have already constructed L, ,..., Lj-1 with the desired properties. Put 
L’ = L, ... LiPI . Then L’ is a finite separable extension of L. By Lemma 4.1 
there exist a, ,..., a, EL such that ! aj - ti’ 1 < 632 in the archimedean case 
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and 1 ai - ti’ 1 < S in the non-archimedean case, i = l,..., Y, and such that 
the polynomial f(a, X) is separable of degree d and irreducible over L’. 
In every case 1 ai - ti j < 6, i = I,..., r. Hence by our assumption there 
exists a b E K, such that (1) and (2) are satisfied. Put Lj = L(b). Then Lj is a 
separable extension of L of degree d and it is linearly disjoint from L’ over L. 
Now, by Lemma 5.1 (Jj”=, B(KS/Lj)e is almost equal to B(K,/L)” and every 
(o) in this union has the desired property. 
THEOREM 6.2. Let K be hilbertian denumerable aalued$eM k. Then K,(a) 
has the density property for almost all (0) E G(k,/k)‘. 
Proof. Denote by S the set of all (0) E Q(K,/K)” for which I/sim(K,(o)) 
is a-dense in VSim(KS) for every hyper surface V which is defined over K. 
By Lemma 3.1 it suffices to prove that p(S) = 1. 
Indeed let IJ’ a hyper surface which is defined over K, let P E Vsim(KS) 
and let E E r. Denote by f (TI ,..., T, , X) the absolutely irreducible poly- 
nomial in K[T, ,..., T, , X], which defines V and let P = (t, x). We can 
assume, without loss of generality, that (2f /2X)(t, x) # 0. By Lemma 1.1 
there exists a 6 E r, 6 < E, such that for every tr’,..., t,’ E I? which satisfy 
/ fi’ - ti [ < 6 i = l,..., Y, (3) 
there exists an x’ E l? such that / N’ - x [ < E, f (t’, x’) = 0 and 
2f/2X(t’, X) # 0. The last condition obviously implies that if tl’,..., t,’ E K, 
then x’ E K, . Let now L be a finite separable extension of K and suppose that 
there exist tl’,..., t,’ EL for which 1 ti’ - ti j < S/2 in the archimedean 
case and I ti’ - ti I < 6 in the nonarchimedean case, i = l,..., P. Let 
S(V, P, f,  L) be the set of all (o) E B(K,/L)” for which there exist 
a, >..., a, E K,(G) such that 
f(a, b) = 0, (afP)(a, b) # 0 (4) 
I Uf - ti / < E, i = l,..., r; lb--xl <E. (5) 
By Lemma 5.1 
,u(B(K,/L)” - S( V, P, E, L)) = 0. (6) 
Put T for the set of all (G) E @(KS/K)” for which K,(a) is v-dense in K, . 
By Lemma 4.1 
p(T) = 1. (7) 
Clearly S C T. We claim that 
T - S C u [(Li(K,‘L)” - S(V, P, E, L)], (8) 
where the union runs over all possible V, P, E, L. 
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Indeed let (0) E 1’ - S. Then there exists a hyper surface V which is 
defined over K, a point I’ E rsim(K,) and an E E v(K*) such that for every 
P’ E V&K,Y(a)) the maximal value of the differences of the corresponding 
coordinates of P and f-” is not smaller then E. Let f(Tr ,..., T, , X) be the 
absolutely irreducible polynomial which defines V and let 6 E r as above. 
Then there exist tr’,..., t,’ E K,(o) which satisfy the condition (3). Put 
L = K(t ’ i ,..., t?‘). Then L is a finite separable extension of K which is con- 
tained in K,(o). Hence (0) E B(K,/L)” - S( V, P, E, L). 
Now the number of summands in the right-hand side of (8) is N, , since 
K itself is denumerable. Each summand has by (6) the measure 0. It follows 
that p(T - 5’) = 0. Hence, by (7) p(S) = 1. 
7. REMARKS 
In [2, Section 31 we considered a valued field K and defined it to be 
hilbertian with respect to its valuation if its hilbertian sets are v-dense in the 
corresponding powers of K. It appears now that every hilbertian valued field 
is also hilbertian with respect to its valuation (cf., Lemma 4.1). Theorem 6.1 
of [2] can therefore be reformulated as follows: 
THEOREM 7.1. Let K be a denumerable hilbertian valued $eld. If R, is 
separable over K then for almost all (u) E B(K,JK)” and for every absolute 
variety V defined over K, I<sim(K,(o) n K,) is v-dense in Vsim(K,). In 
particular G(K,(o) n KV) is v-dense in G(K,) f or every group variety G defined 
over K. 
A field K is said to be pseudo algebraically closed (P.A.C.) if every nonvoid 
absolute variety defined over K has a K-rational point. Now, a valued field K 
having the density property is certainly P.A.C. Indeed, if V is a nonvoid 
absolute variety defined over K then by Hilbert’s Nullstellensatz V(K) is 
not empty. Since V(K) is v-dense in l-(K) it is also not empty. In the opposite 
direction G. Frey proved in [I, Theorem 21 that if K is a P.A.C. valued field 
and v(K) (7 R, then K, is algebraically closed and hence K is v-dense in K, . 
This statement can be generalized to finite rank valuations. The following 
question is therefore very natural: 
l?~0BLEibf 1. Does every valued P.A.C. field have also the density 
property? 
Till now we considered a valued field K and a fixed extension of v  to I? 
which we have also denoted by v. We let now the extension of v  to vary and 
we say that an algebraic extension L of K has the density property with respect 
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to an extension w of v  to R if V(L) is w-dense in V(I?,) for every absolute 
variety V defined over L. We propose the following problem: 
PROBLEM 2. Let K be a denumerable hilbertian v-valued field. Is it true 
that for almost all (0) E B(K,/K)e K,(o) has the density property with respect 
to every extension w of v  to R? 
Obviously a positive answer to Problem 1 will provide a positive answer 
to Problem 2. In general there are at least 2Ko distinct extensions of v  to I?. 
Hence we can not apply the usual argument of intersecting K, sets of measure 1 
in order to deduce a positive answer to Problem 2 from our main theorem. 
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